Physicochemical characterisation of a drug-containing phospholipid-stabilised o/w emulsion for intravenous administration.
Clomethiazole (CMZ) was used as a model drug to be incorporated into an emulsion vehicle. The effects of drug concentration and number of homogenisation steps were evaluated using multiple linear regression. The droplet size, measured as a z-average diameter by photon correlation spectroscopy (PCS), was found to be between 60 and 260 nm in the investigated range of CMZ concentrations, highly dependent on the concentration, but more weakly so on the number of homogenisation steps. Slow-scanning high-sensitivity differential scanning calorimetry (DSC) measurements showed that CMZ depresses the phospholipid chain melting temperature in the emulsion system, whereas (13)C nuclear magnetic resonance (NMR) experiments suggested that the CMZ molecules are to a large extent located in the surface region of the emulsion droplets. This interpretation is compatible with results from NMR self-diffusion measurements, which showed that most of the CMZ molecules are rapidly exchanged between emulsion droplets and the aqueous surrounding. It can be concluded that the surface-active drug CMZ has a significant influence on the characteristics of phospholipid-stabilised emulsions through its ability to interact with the phospholipid interface. Thus, the results underline the importance of characterising drug-lipid interactions for the development of lipid-based formulations.